.
Non-starch polysaccharides (NSP), principally crude fibre and arabinoxylans in wheat [15, 16, 20, 27] , are the carbohydrates which form cell wall. In cereals, the majority of these NSP are located in the seed coats where they are usually water insoluble. However, NSP in the albumen, although present to a lesser degree, are important in poultry feeding as they are partially water soluble. This soluble fraction (and, in particular, the soluble arabinoxylans), plays a role in food viscosity, which has numerous negative consequences for birds [10] . A high dietary viscosity reduces the digestibility of the various components, causes inflammation of the intestinal mucosa, and induces over-consumption of water in birds [13] . This overconsumption leads to more aqueous excreta which exacerbate both sanitary and environmental pollution problems [14] .
Insoluble NSP along with lignin are cell wall constituents that are poorly used by monogastric animals, and constitute a diluent of the energy value of the feed [12] . Insoluble NSP are estimated by the water-insoluble cell wall content.
A total of 50-70 % of grain phosphorus is in the form of phytic acid phosphorus or myo-inositol&num;1,2,3,4,5,6&num;-hexakisphosphate acid [26] . This phytic acid phosphorus cannot be used by monogastric animals whose intestinal phytase activity is not sufficiently high to hydrolyse these phytates [25, 30] . In consequence, the phytic acid phosphorus is not available and, in regions where there is a high concentration of intensive indoor animal production, it contributes to the pollution of surface water. Wheat, on the other hand, contains plant phytase whose activity varies depending on the variety [5, 6, 30] . This phytase is activated during digestion and liberates a substantial amount of the grain phosphorus [18] . A [8, 22, 28, 31] . Viscosity studies have been carried out by Saulnier et al. [29] , and studies on the effect of the genotype on cell wall content and phytase activity have also been performed recently [5, 6, 9] . No [33, 34] .
However our results showed that environment also had an influence. Stenvert and Kingswood [32] noted that the continuity of the protein matrix embedding the starch granules was higher in hard than in soft wheats (also observed by Glenn and Saunders [19] ) and considered this a possible explanation for hardness. This hypothesis had to be discarded, because, even if the biochemical factors involved are unknown, hardness is now thought to be the consequence of adherence phenomena between starch and proteins which would differ between soft and hard wheats [3, 4] . Our results, however, do seem to indicate that the observation made by Stenvert and Kingswood [32] could explain the effect of environment on hardness: the high protein content found in treatment N3 could correspond to increased continuity of the protein matrix, responsible for the increase in hardness.
3) Potential viscosity and cell wall content: at CF, the nitrogen fertilization had no effect and only a weak effect was observed at EM (with potential viscosity and cell wall content slightly higher for N0 than N2). These results resemble those of Grosjean and Barrier-Guillot [20] , who reported that nitrogen fertilization had no effect on these characters. 
4)

Correlations between the variables
The correlations between the variables for each of the management conditions of both sites were calculated. We then considered the mean value of the six available R 2 . [24] .
Although NSP 
